Objective This study examined how chronic experiences of peer victimization throughout childhood relate to mental and physical health outcomes in adolescence. Methods Children were tested in a laboratory playroom at the age of 5 years. They completed questionnaires at time 2, between the ages of 10 and 18 years, and a telephone interview at time 3, between the ages of 12 and 20 years. A total of 70 youth participated at all three time periods. Chronic victims were defined as having high levels of peer victimization at all three time points. Results Youth who were chronically victimized reported experiencing significantly more mental and physical health problems than youth categorized as desisters or nonvictims. Also, for girls only, chronic victims reported more specific health problems (headaches, sleep problems) than did nonchronic victims. Conclusions The present findings may assist health professionals in assessing and treating physical and mental health problems that appear to be related to peer victimization.
Introduction
As many as 20-30% of youth are chronically victimized by their peers (Storch & Ledley, 2005) and 75% of youth have reported being the victim of some form of bullying at least once over the course of a year (Glover, Gough, Johnson, & Cartwright, 2000) . As a result, peer victimization has been recognized as a serious and growing problem for youth throughout the world. Peer victimization occurs when a person becomes the target of verbal, physical, or relational forms of aggression and bullying (DioGuardi & Theodore, 2006) .
Children who experience abuse from peers are at greater risk for developing a variety of health problems in later childhood and adulthood (Grills & Ollendick, 2002; Rigby, 2003) . Early peer victimization has been associated with depression, anxiety, suicidal ideation, low self-esteem, and psychosomatic complaints (Reijntjes, Kamphuis, Prinzie, & Telch, 2010) , as well as increased externalizing problems, poor school performance, and higher rates of school avoidance (Storch & Ledley, 2005) . Peer victimization also has been associated with physical childhood health problems such as headaches, stomachaches, dizziness, and increased symptoms of pain (Rigby, 2003) . Female victims report more physical health problems and state that their health has been more negatively affected by peer victimization than boys (Rigby, 1998) . However, one study showed that boys more than girls reported abdominal pain after both overt and relational victimization (Greco, Freeman, & Dufton, 2007) . Thus, more research is needed examining sex differences associated with relations between peer victimization and physical health problems.
Chronic-stress models have been used to explain how stressful life experiences interact with biology to influence the development of mental health problems (Kochenderfer-Ladd & Wardrop, 2001; Menesini, Modena, & Tani, 2009) . Although difficult to assess, it is probable that these relations are transactional, with mental health problems also putting individuals at greater risk for exposure to stressful experiences. Past research has indicated that youth who are victimized often report more headaches, stomachaches, sleep problems, colds, and pain (Greco, Freeman, & Dufton, 2007; Rigby, 2003) . However, these associations have been found to be bidirectional, in that youth who report physical and mental health problems are also more likely to be targets of peer victimization (Rigby, 2003) . Findings by Fekkes et al. (2006) highlight the complexity of these associations. They found that children with prior health problems and symptoms of anxiety and depression were at greater risk for being victimized, but also, children who were regularly bullied at the beginning of the school year were more likely to develop new health-related symptoms during the year. Likewise, youth who endorse high levels of internalizing (Sareen et al., 2006 ) and externalizing problems (Virtanen et al., 2004) are more likely to endorse more physical health problems. Yet, again, research has demonstrated that this relationship is also bidirectional; often the stress associated with physical health problems puts youth at greater risk for developing mental health problems (Weiland, Pless, Roghman, 1992) .
Longitudinal designs can be used to examine how chronic peer victimization, a form of environmental stress, differs from sporadic victimization in development of psychopathology and health problems. One study (Goldbaum, Craig, Pepler, & Connolly, 2003) found that stable victims (those who were victimized at three assessments over 2 years) reported the most severe and stable levels of anxiety, withdrawal, and somatization compared to other youth. Another study (Kochenderfer-Ladd & Wardrop, 2001 ) also noted the importance of chronicity. Youth who experienced stable peer victimization had the highest rates of loneliness and social maladjustment, and youth who experienced a later onset of victimization showed an increase in loneliness and a decrease in social satisfaction with the onset of victimization. Interestingly, however, their findings were mixed for youth for whom victimization stopped, with some youth reporting less loneliness and more social satisfaction and others failing to note any change. No studies have addressed the chronicity of peer victimization as it relates to adolescent physical health problems. This may be informative for primary-care physicians, other health-care providers, pediatric psychologists, and mental health professionals who encounter youth with unexplained physical health problems and somatic complaints.
The Present Study
To date, no studies have examined how the combination of peer victimization and mental health problems relate to endorsements of concurrent physical health problems. Thus, one goal of the present study was to use a longitudinal design to evaluate the effects of peer victimization on physical and mental health outcomes in adolescence. We expected that youth who had experienced chronic victimization would report more externalizing, internalizing, and physical health problems compared to youth who were not victimized or who experienced less stable peer victimization. Given findings by Rigby (1998) and Greco et al. (2007) , we also expected that chronically victimized youth would report more headaches, gastrointestinal problems, sleep problems, and respiratory problems. Third, we hypothesized that internalizing and/or externalizing problems and being victimized by peers would predict even greater endorsement of physical health problems. Sex differences also were examined across all analyses.
Methods Participants
Participants were a subset of youth who participated in the longitudinal Southern Illinois Twins and Siblings Study (SITSS; DiLalla, 2002) , all of whom lived within a 2-h drive from the study location and were from rural areas.
Children in the SITSS were tested at the age of 5 years (during years 1994-2002; n ¼ 283) . For the present study, we attempted to contact families who could be located to participate at time 2 in 2007 and at time 3 in 2009. At time 2, an independent study on bullying was begun, using the age 5 data as information on precursors of bullying. Eighty-five of the 283 youth participating at time 1, who were between 10 and 18 years of age, agreed to complete questionnaires that measured bullying behaviors and experiences of victimization. At time 3, a new study was initiated to examine victimization rather than bullying, using data that had incidentally been collected on victimization at time 2 and precursor data at the age of 5 years. Seventy of the 85 follow-up youth, now aged 12-20 years, agreed to complete a telephone interview that assessed physical and behavior problems and peer victimization. Of the 15 families who did not participate, 6 participants declined and 9 could not be located. Parent demographics and child characteristics at all three time points are presented in Table I . For analyses examining chronic victimization, only 65 participants were included because 5 children did not have victimization data at the age of 5 years due to problems with the peer-play interaction or tape dysfunction. Approval from the Institutional Review Board was received prior to all three studies.
To determine whether the final sample differed from the entire possible sample of 283 participants, children's Past studies on peer victimization, psychopathology, and health problems have found effect sizes ranging from modest to large (Goldbaum et al., 2003; Grills & Ollendick, 2002) . Power analyses showed that a sample size of 70 and a significance level of .05 allows for a moderate effect to be detected with 80% power for regression analyses and a large effect size with 80% power for a MANOVA with three independent variables.
Time 1 Procedure and Measures
Procedure Parents were contacted within 2 months of their child's fifth birthday and were invited to participate in the study. Those who agreed were mailed questionnaires that they brought back on the day of testing. After providing informed consent, each child was paired with a same-age, same-sex, unfamiliar peer, and participated in a 20-min free-play situation where they played in a playroom without direct adult supervision. Play sessions were taped through a one-way mirror for later coding. All children were given toys to thank them for participating in the study.
Demographic Questionnaire
A demographic questionnaire was administered at the age of 5 years to obtain information from the parents regarding age, relation to the child, family structure, family income, race, education, and parental occupation.
Age 5 Bullying and Victimization Ratings
A coding scheme was developed to measure early bullyand victim-type behaviors during the 20-min play sessions at the age of 5 years. This coding scheme mirrored dimensions of victimization from the Multidimensional Peer Victimization Scale (MPVS, Mynard & Joseph, 2000) , discussed below, and included physical bullying (PB), physical victimization (PV), relational bullying (RB), and relational victimization (RV). Behaviors such as repetitive hitting, pinching, or kicking as well as grabbing or stealing a child's possession were coded as PB if conducted by the child and PV if experienced by the child. Behaviors including teasing, name calling, threatening, and purposefully ignoring the other child were coded as RB or RV. PV and RV scores as well as an age five victimization sum score were computed for each child. Inter-rater reliability was assessed using a weighted (Cohen, 1968) , a conservative estimate used when categories have a disproportionately high or low frequency, as was the case here because bullying was relatively infrequent. Reliability ranged from .80 to .84 across coders, which is quite high for this rigorous measurement (Cohen, 1968) .
Time 2 Procedure and Measures
Procedure At time 2, addresses for the children who were tested at the age of 5 years and who were 10 years of age or older by September 2006 were gathered from past lab records and telephone registries. Families with children meeting this age criterion were mailed a packet of questionnaires with a letter inviting them to participate in the follow-up study. Parents and children agreed to participate by completing and mailing back the questionnaires. Each of the parent questionnaires was completed by only one parent, which in most cases was the child's mother. As completed forms were returned to the lab, they were stored in a locked file cabinet and the name of each family was placed in a drawing to win one of 20 $10 gift certificates.
MPVS
Victimization was measured using the MPVS (Mynard & Joseph, 2000) , a self-report measure with 16 items rated on 3-point Likert-type scales (0 ¼ not at all, 1 ¼ once, 2 ¼ more than once). The four subscales have satisfactory internal reliabilities, with Cronbach's a ¼ .89 for PV, .82 for social manipulation, .74 for verbal victimization, and .77 for attacks on property, similar to those reported initially by Mynard and Joseph (2000) . In order to reduce the total number of highly intercorrelated variables, three higher order scores with good internal consistency were also created: RV (social manipulation and verbal victimization; Cronbach's a ¼ .89), PV (PV and attacks on property; Cronbach's a ¼ .83), and overall victimization (comprised of all four scores; Cronbach's a ¼ .89).
Time 3 Procedure and Measures
Procedure At time 3, packets describing a telephone-administered questionnaire were sent to the 85 families who participated at times 1 and 2, 70 of which were returned with signed consent forms. These participants were contacted to schedule the telephone questionnaire and a packet was then sent with another letter describing the purpose of the study and with color-coded answer cards that matched specific parts of the telephone questionnaire. Once verbal consent was given, the interviewer administered the 45-min interview, telling the youth which color answer card to respond from for each questionnaire. After completion, the interviewer verbally debriefed the participant and then mailed him or her a letter and a gift card for $30.
Strengths and Difficulties Questionnaire
To measure internalizing and externalizing problems, participants completed the self-report version of the Strengths and Difficulties Questionnaire (SDQ), a widely used, brief screening questionnaire measuring social, emotional, and behavioral functioning (Goodman, 2001) . Youth responded to 25 items using a 3-point Likert-type scale (0 ¼ not true, 1 ¼ somewhat true, 2 ¼ certainly true). Cronbach's as for the two scales used in the present study were adequate and similar to the original sample, .65 for emotional symptoms, and .66 for conduct problems. These two scales most closely represent the internalizing and externalizing factors used in other studies examining peer victimization and mental health problems.
Modified Version of the MPVS At time 3, participants completed a modified version of the MPVS. The response format was changed to 0 (never), 1 (once), 2 (two-five times), 3 (6-10 times), and 4 (10 times or more) to more accurately estimate frequency of experienced victimization (Mynard & Joseph, 2000) . Also, participants were given a specific time frame by being asked to focus on occurrences over the past three months and over the course of their lives. Participants' responses to whether or not they had been victimized over the past three months were used in creating the chronicity score so that this information would be independent from information collected at time 2. Similar to time 2, three higher order factors (relational, physical, overall) were again created from the original MPVS subscales.
Reliabilities for the higher order scores were good: Cronbach's a ¼ .89 for RV, .83 for PV, and .89 for overall victimization.
Physical Health Questionnaire
The Physical Health Questionnaire (PHQ) is a 14-item health scale (Schat, Kelloway, & Desmarais, 2005) . The PHQ has adequate construct validity and internal consistency (Schat et al., 2005) . For the present study, reliability estimates for the four subscales were acceptable and ranged from .69 to .80. The reliability estimate for the Overall Physical Health Problems scale was adequate (Cronbach's a ¼ .78).
Statistical Procedures
To measure the chronicity of peer victimization, four groups were created using subtypes similar to those used in the delinquency literature (DiLalla & Gottesman, 1989) : chronic victims, desisters, late-onset victims, and nonvictims. Chronic victims experienced victimization at all three time points (N ¼ 16). Desisters experienced victimization at time 1 or at times 1 and 2 but not at time 3 (N ¼ 18). Late-onset victims experienced victimization at times 2 and 3 or just time 3 (not at time 1; N ¼ 9). Nonvictims reported no victimization at all three time points (N ¼ 22) . A multivariate analysis of covariance (MANCOVA) was used to examine whether there were significant differences between chronic victims, nonvictims, desisters, and late-onset victims on mental and physical health outcomes while controlling for sex. Then a multivariate analysis was Peer Victimization and Health Problems 871 employed after splitting the sample by sex to further investigate differences between chronicity groups on health problems. Finally, a multiple regression was conducted to examine whether peer victimization, mental health problems, and the interactions between these factors predicted concurrent physical health problems.
Results

Differences in Physical and Mental Health between Chronicity Victimization Groups
The first analyses tested our hypothesis that youth who have experienced chronic victimization would report more externalizing, internalizing, and physical health problems compared to youth who were not victimized or who experienced less stable victimization by their peers. A one-way between groups multivariate analysis of covariance (MANCOVA) was performed with chronicity of victimization entered as the independent variable and PHQ overall physical health problems, SDQ emotional symptoms, and SDQ conduct problems entered as the dependent variables. Because significant differences between males and females were found for the outcome variables, sex was entered as a covariate. Preliminary checks ensured that there was no violation of the assumptions of normality, linearity, homogeneity of variances, and reliable measurement of the covariate. Even after controlling for sex effects, results of the MANCOVA showed a significant effect of chronicity of victimization on physical and mental health outcomes, Ã ¼ .64, F(9,141) ¼ 3.17, p ¼ .002 (Table II) . Examination of the univariate statistics showed significant differences between groups on conduct problems, F(3, 60) ¼ 4.24, p ¼ .001, and physical health problems, F(3, 60) ¼ 4.98, p ¼ .004, but not emotional symptom problems. Chronic victims (M ¼ 7.31, SD ¼ 2.08) showed significantly higher rates of conduct problems than did nonvictims (M ¼ 5.81, SD ¼ 0.79) and desisters (M ¼ 5.83, SD ¼ 1.10). Chronic victims (M ¼ 2.55, SD ¼ 0.58) also showed significantly higher levels of physical health problems than did nonvictims (M ¼ 2.10, SD ¼ 0.51). However, unlike conduct problems, there was no significant difference between chronic victims and desisters for physical health problems.
In addition, to test our hypothesis that victimized girls would show these relations more strongly, two additional MANOVAs examined differences between chronicity groups on specific health problems for females and males separately. For females, there was a significant effect of chronicity of victimization on specific types of physical health problems, Ã ¼ .41, F(9, 65) ¼ 3.20, p ¼ .003. Univariate statistics showed significant differences between chronicity groups on emotional symptoms, F(3, 29) ¼ 2.77, p ¼ .03, and physical health problems, F(3, 29) ¼ 5.84, p ¼ .001, but not conduct problems (Table II) . For males, however, differences between chronicity of victimization groups were not found, Ã ¼ .67, F(9, 63) ¼ 1.27, p ¼ .272.
Differences in Specific Physical Health Problems between Chronicity Victimization Groups
In order to test our hypothesis that chronically victimized youth would report more specific health problems, a one-way between groups MANCOVA was performed with chronicity of victimization entered as the independent variable and specific health problems of headaches, gastrointestinal problems, sleep problems, and respiratory 
Peer Victimization and Mental Health Problems Predict Physical Health Problems
High frequency of peer victimization and high levels of emotional symptom problems as well as the interaction between these two variables were hypothesized to predict physical health problems. Conduct problems and the interaction between conduct problems and peer victimization also were expected to predict physical health problems. To examine these relations, a hierarchical multiple regression was conducted with sex entered in the first step, frequency of peer victimization, conduct problems, and emotional symptom problems entered in the second step, and the interaction terms entered in the third step. Peer victimization, conduct problems, and emotional symptom problems were centered prior to computation of the interaction terms to prevent multicollinearity. There was a significant effect of the full model's independent variables on physical health problems, F(4, 65) ¼ 10.49, p ¼ .000, adjusted R 2 ¼ .35 (Table IV) . Specifically, physical health problems were greater for boys, for youth who reported a higher frequency of peer victimization, and for youth who reported higher levels of emotional symptom problems. Additionally, as expected, there was a significant interaction between victimization and emotional symptoms. Youth who had high ratings of both emotional symptoms and victimization reported significantly more physical 
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health problems compared to youth who scored high on one or neither of these factors (Figure 1) . Thus, the combination of high emotional symptoms and victimization appears to have a synergistic effect in that this combination is related to even higher physical health problems than either of these constructs alone. Externalizing problems and the interaction between externalizing problems and physical health problems were not significant predictors of physical health problems.
Discussion
Results of the present study provide new insights into the interplay between peer victimization, mental health, and physical health. To our knowledge, the present study is the first to utilize a longitudinal design to examine how chronic peer victimization relates to both physical and mental health outcomes over time. Numerous studies have demonstrated direct links between mental and physical health problems (Virtanen et al., 2004; Sareen et al., 2006) as well as between these and peer victimization (Grills & Ollendick, 2002; Rigby, 2003) . However, this study is the first to examine whether or not the combination of peer victimization and mental health problems is associated with an even greater endorsement of physical health problems. This study demonstrated that chronic victims reported more conduct problems than did desisters and nonvictims as well as more physical health problems than did nonvictims. These findings corroborate past research showing that youth who are chronically victimized exhibit more psychological problems and adjustment problems than youth who experience less stable victimization (Kochenderfer-Ladd & Wardrop, 2001; Menesini et al., 2009) . Chronic stressors may weaken immune defenses and make individuals more vulnerable to illnesses, thus leading to the development of physical health problems (Cohen et al., 1998) . Thus, a chronic-stress paradigm was supported, although direction of causality cannot be confirmed in this study.
Our study also demonstrated that youth who experience chronic victimization are at increased risk for a number of specific physical problems, including sleep problems and headaches but not gastrointestinal or respiratory complaints. These findings are the first to examine the specific types of health complaints reported by chronic victims, which may help to identify youth who present with unexplained health complaints in primary-care settings. It may be beneficial for health care providers (e.g., pediatricians, mental health counselors) to query all adolescents who report these particular health problems in order to ascertain the likelihood of the adolescent being victimized. A short screening device might be developed that would enable these providers to determine whether possible victimization should be further explored. Step 1 Sex À.34 .14 À.28 .04
Step Our most interesting finding was that youth who reported a combination of high levels of peer victimization and greater emotional problems reported significantly more physical health problems than youth who suffered only one of these problems. Other work has shown that internalizing symptoms could lead to physical health problems by influencing biological mechanisms (autonomic nervous system) that affect one's immune functioning and physical health (Sareen et al., 2006) . Also, internalizing problems may lead youth to engage in behaviors that will negatively influence their physical health (e.g., substance use, lack of exercise, overeating), or genetic factors may influence the dual development of internalizing and physical health problems. The association between peer victimization and physical health problems also has been well-documented. Our findings suggest that the synergistic combination of these two factors was associated with a significantly greater number of physical health problems than either of these factors alone, underlining the importance of considering both liabilities in combination.
In addition, unlike boys, chronically victimized girls had significantly more physical health problems and emotional symptoms than nonvictims. Thus, chronic victimization may be more harmful for girls in terms of health outcomes, or else girls with health problems may be more at risk of being victimized than are boys. Similarly, for girls only, those who were chronically victimized reported having more sleep problems and headaches than girls who reported less stable victimization. This is consistent with findings from Rigby (1998) that girls were more likely to report that their health had been negatively impacted by bullying. Girls may have a greater investment than boys in peer status and friendships, leading them to internalize the negative experiences and be more greatly affected by the victimization (Grills & Ollendick, 2002) . Also, girls often are more likely to be passive victims and boys are more likely to be bully/victims, meaning that they both bully others and are bullied themselves (Veenstra et al., 2005) . In taking a passive role, girls may act out less in response to victimization and instead internalize the negative events, leading to symptoms of anxiety and depression. The differences between bully/victims and passive victims were not examined in the present study due to the small sample size; however, these should be examined in future research.
One potential drawback for the present study was that self report measures of physical health and emotional functioning were obtained only at time three. It would be useful in the future to have these measures at all three time points as well as utilize parental ratings and medical records to validate the youths' reports. Nonetheless, youth self-report measures of physical health have discriminated chronically ill, acutely ill, and healthy children (Riley, 2004) ; therefore, self-report measures appear valid for measuring physical health problems. Another limitation is that our sample is small and homogenous, which may limit the generalizability of the findings, although it does provide information about a middle class, rural population. A number of analyses have been conducted on this rather small sample; replication is essential. Finally, we must not infer causality because even with this longitudinal sample, it is impossible to determine whether health problems precede victimization or vice versa, although we have provided theory-based explanations supporting the role victimization might play in leading to increased health problems in adolescents.
Despite these limitations, the present study expands the current victimization research by demonstrating that girls who are chronically victimized demonstrate significantly more emotional symptoms and physical health problems than girls who are not victimized or who experience less stable victimization. This information may assist pediatricians, primary-care physicians, and mental health professionals in identifying youth who present with psychological and physical complaints that may be related directly to experiences of chronic victimization (Bell, Johnson, Myers, & Patrick, 2010) . If peer victimization appears to be the main contributing factor to a youth's mental and physical health complaints, then physicians, pediatric psychologists, and mental health professionals should focus on tailoring interventions to address peer victimization rather than just the mental and physical health problems per se. For instance, a recent study by Soupona et al. (2010) revealed that a virtual learning intervention which taught victimized youth problem-solving and coping skills to confront bullies was effective in decreasing later self-reports of victimization. Such programs may also be effective in decreasing symptoms related to mental and physical health problems. Future research should begin to focus on developing interventions that health professionals can use to effectively identify and subsequently reduce victimization and, consequently, physical and mental health complaints. 
